INTRODUCTION
The subject of obtaining variable magnitude characteristics in a filter has attracted considerable attention in recent times [see 1-3, for example]. The technique generally used is to start from a known stable filter and then apply a feedback path having a multiplier k. As an alternative, the multiplier can be put in the forward path and the starting filter can be put in the feedback path. In both cases, by varying the values of k, the magnitude characteristics can be varied. The value of the multiplier k is determined based on stability considerations. Its limits are governed by the starting filter. In both the cases discussed above, if the starting filter is the same, identical limits of k are obtained. This treatment can be applied in both one-dimensional (1-D) and two-dimensional (2-D) cases.
A familiar technique of designing a discrete filter is to start from an analog filter and then apply the bilinear transformation (1) in order to obtain the discrete transfer function. (This can be applied to 2-D systems also by using bilinear transformations to both the variables).
In this paper, a new approach for obtaining variable magnitude characteristics is given by the generalization of the bilinear transformation given in (1). Specifically, a general bilinear transformation of the type
where is applied to the starting analog transfer function.
II.

STABILITY CONSIDEMTIONS.
The first problem to be resolved is to obtain the conditions under which stability is maintained. These are given by Theorem 1.
Theorem 1:
The conditions for stability to be maintained when (2) is applied to an analog transfer function are: i) 2 51, (11) 5 1, and (iii) aobo < 0.
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Proof: Letting
and W = For purposes of stability, it is required that for cs = 0, Letting U = r cos(8) in (4a), the equation to be satisfied will be albl? + (aobl+ a1bo)r cos(8)
The roots of (6) are given by
The magnitude of these roots should be less than unity. It can be shown that the only acceptable extrema are located at 8 = k n;. The corresponding roots are r l = k a a n d r 2 = k b (8) Thisshowsclearly la1 I l a n d lbl 5 1 .
Also, the requirement (3 < 0 for r = 0 leads to Hence the theorem is proved. Without any loss of generality, one: can assume k in (2:) to be positive, which means that a and b should be of opposite signs and ab0 < 0..
l a1 I 1 and Ibl 5 1 (10) Consider the imaginary axis in the analog domain. It can be shown, after some algebraic manipulations, that the condition to be satisfied is 
ID. NUMERICALEXAMPLE
As an example, a Butterworth second-order low-pass filter is considered as the starting point. Fig. 2 
IY. CONCLUSIONS
In this paper, it is shown that, by the application of a general bilinear transformation to a starting analog filter transfer function, the magnitude response of 1-D IIR discrete filters can be varied. Though a general bilinear transformation is proposed, stability considerations dictate that certain conditions given by Theorem 1 need be satisfied. Since they are inequalities, infinite number of possibilities exist and therefore, the magnitude characteristics can be varied in a large number of ways. 
